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326 Mr. F. Chapman on t]~e 

X L I X . - - O n  the RMzopodal Genera Webbina and Vitri- 
webbina. By FREDERICK CI=IAPMAN, A.L.S., F.R.M.S. 

T~IE tests of the Reticulate Rhizopoda usually exhibit three 
kinds of shell-structure, and this difference forms an essential 
element in the classification of the Foraminifera as they are 
at present understood :--(a) The porcellanous test is opaque 
milky white and by transmitted light of a translucent brown 
or horn-colour, without minute foramlna in the external wall. 
(b) The are~aceous test is composed of sand-ffrains, sponge- 
spicules, or other foreign material, embedded in a chitinous 
cement, and with or without perforations in the external 
shell-wall. (c) The h~aZine or vitreous test is more or less 
transparent, sometimes with a glassy surfac% and with 
innumerable fine tubules perforating the shell-wall or test 
and more or less at right angles to the surfaces. 

The genus Webbina, when first brought into us% was made 
to include those Foraminifera which consist of a series, straight 
or curved, of hemispherical or elongate or of single chambers 
essentially adherent to foreign bodies. The shell-structure 
was at the time overlooked, and only indistinct ideas can be 
gathered about many of the types from the description given 
of the superficial appearance of the test. 

I t  is therefore advisable that a review of the genus should 
be made, in order to discuss some of the chief points with 
regard to the priority of authorship and the grounds for 
retaining the genus HZe3bina. 

The generic name was given by d'Orbigny in 1839 '~, to 
include an adherent foraminifer with a rough exterior which 
he found in sand off the island of Tcneriffe. This species 
he named Webbina ru.qosa ; but in the diagnosis of the genus 
no clue was given which would enable anyone to form an 
opinion as to the nature of the test. Indeed, this essential 
point of shell-structure in the description of Foraminifera was 
generally overlooked until Carpenter, Jones, and Parker 
conducted their elaborate researches upon it. Subsequently 
d'Orbigny described two other specimens under the names of 
Webbina flexuosa and W. irregularis t which had previously 
been figured by Cornuel ~ as "eggs of' molluscs," and which 

* d'Orbigny, A.D., "Foraminif~res" in Barker-Webb and Berthelot's 
Histoire naturelle des Iles Canaries ' (Paris, 1839), vol. ii. part 2, p. 125, 

pL i. figs. 16-18. 
~" d'Orbigny, A. D., ' Prodrome de Palgontologie stratigraphique univer- 

sel]e des Animaux molhsques et rayonn~s ' (Paris, 1850), vol. ii. p. 111, 
nos. 782, 783. 

:~ Cornuel, J., " Description de nouveaux fossiles mieroseopiques du 
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RMzopodal Genera Webbina and ¥itriwebbina. 327 

he had found in the Cretaceous beds of the Haute-Marne 
Department .  These three species of Webb[na were described 
by d'Orbigny as to their form and superficial texture, but the 
nature of the test, which is so important in grouping the 
Foraminifera, seems to have been quite overlooked. These 
specimens have beert referred to as arenaceous forms e ;  but 
there are no grounds for the supposition. Terquem follows 
in 1862 t ,  and records several species of Webbina from the 
Infra-Lias of the departments of the Moselle, of the Ardennes, 
and from the east of Belgium ; but concerning these forms 
also we are doubtful as to their textural characters, and they 
are perhaps mainly referable to Nubecular[a. Von Reuss in 
1862 :~ refers to Nubecularia irreffular~s as occurring in the 
" Specton C lay"  of North Germany. From his description 
there is very little doubt that Reuss's specimens belong to 
Vitriwebbina (the hyaline fbrm of Webbina). Professors 
Jones and Parker, in 1865 §, were the first authors to refer to 
Vtrebb(na as a subtype of Trochammina, and they retain 
Webbina irregularis as the type " with its varieties IV. clavata 
&c.," supposing these to be arenaceous. In 1866 Jones~ 
Parker, and Bradyll described Webbina as a subgenus of 
Trochammina, and give the following as the general characters 
of the gen us : - - "  Shell adherent, comprising one or more 
pyriibrm, oval~ or round chambers, subarenaeeous, smooth, 
dirty white, or ot a deep rusty colour, and, when numerous, 
arranged in a single irregular moniliform line, of'ten branched." 
At  the same time these authors described a new species, 
14 r. hemisphcerlca, i¥om the Coralline Crag of Suffolk. 
Dr. H. B. Brady, in 1884 (op. cir. p. 66), treated l/Irebbina as 

terrain ergtac6 inf~rieur du d4partement de 1~ Haute-Marne," Mgm. Soc. 
ggol. France, s~r. 2, vol. iii. 1848, p. 250, pl. ii. figs. 36 (right-hand fig'ure) 
and 37. 

* Brady, H.B., "Report on the Foraminifera dredged by H.M.S. 
'Challenger' during the years 1873-1876," Reports of the Scientific 
Results of the Voyage of H.M.S. ' Challenger,' vol. x., Zoology (London, 
1884), p. 348. 

¢ Terquem, 0., "Recherehes sur les Foraminif~res de l'6tage moyen et 
de l'6tage inf~rieur du Lias," Mdm. II ,  Mgm. Acad. Imp. Metz, vol. xlii. 
1862, pp. 455-459, pl. vi. figs. 15-19. 

1: Reuss, A. E., "Die Foraminiferen des norddeutschen Hils und 
Gault," Sitzungsb. d. k. Ak. WL-s. Wien, vol. xlvi. Abth. i. 1862 (18631, 
pp. 30, 31. 

§ Parker, W. K., and Jones, T. R., " On some Foraminifera from the 
North Atlantic and Arctic Oceans, including Davis Strait~ and Baftln's 
Bay," Phil. Trans. Roy. Soc. vol. ely. 1865, p. 435. 

11 Jones, T. R., Parker, W. K., and Brady, H. B., ' A Monograph of 
the Foraminifera of the Crag,' Part I., Paheontographical Society, 
vol. xix. for 1865 (1866), pp. 25-27. 

23 ~ 
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328 Mr. F. Chapman on the 

a genus of the subfamily Trochammininve~ and retained the 
genus in the arenaceous series. Previous to the last-named 
author Dr. Sollas~ in 1877 e, finding certain Foraminifera 
resembling Webbina in the Cambridge Greensand~ but 
exhibiting a lubulated structure iu the shell-wall, proposed to 
reserve l/Vebbina for the hyaline or perforate type of the 
adherent moniliform series of ovoid chambers, whilst the 
truly arenaceous forms~ such as V/Z. clavata~ P. & J. ,  he 
suggested should be relegated to the genus Trochammina. 
This change would necessitate considerable alteration in the 
accepted nomenclature of the group~ and~ further~ would not 
distinguish the adherent few-chambered forms from the free 
many-chambered and coiled species~ although such distinc- 
tions are not necessary and~ indeed~ are not uniformly adhered 
to in the classification of the Foraminifera. 

To meet the difficulty arising from the existence of two 
distinct types of Foraminifera having the similar external 
form but exhibiting a fundamental difference in the character 
of the shell-wall~ the writer proposed Vitriwebbina in 1892 1" 
as a genus~ to include the species with a perforate type of 
shell. In the same year Dr. Perner described specimens of' 
the perforate type of Webbina which he had obtained from 
the Cenomanian strata of Bohemia $. q_'bese specimens he 
referred to Yl'rochamr~dna irretlular~s (P. & J.)~ Carpenter~ 
and remarked at the same time that it is doubtful if the other 
species are imper/brate §. 

From the long usage of the generic term Webbfna to 
include the finely arenaceous terms with adherent pyriform or 
rounded segments~ according to the definition given by Jones~ 
Parker~ and Brady in 1866, it now appears unnecessary to 
revert to the types of the original authnrs, since the originator 
of the generic term did not clearly define the  limits of the 

* Sellas, W. J., " On the Perforate Character of tt~e Genus Webbina, 
with a re, rice of Two ~ew Species, W. laevis and ~5 tu$erculata, from 
the Cambridge Greensa~d," Geological :Magazine, dee. it. eel. iv. [1877] 
pp. 102-105, pl vi. 

f Chapman, F., "Some new Forms of Hyaline ]~'oraminifera from the 
Gault," Geol. Mag. dec. iii. eel. viii. [1892] ~pp. 52-54, pl. it. 

:~ Perner~ J., "Ueber die Foraminiferen des bShmischen Cenomans " 
" ramamfer Ve k ,, v . . . . . [ Fo " " y C s gho cen.omanu j~ Ceska Akademm Clsare Franklska 

Josefa (Prague, 1892), Palmontographica Bohemim, no. 1, p. 53, pl. ix. 
figs. 1-6. 

§ Dr. Perner informs me that he has subsequently seen some of the 
original specimens of Webbina in d'Orbigny's collection, and finds that 
they have a perforate shell-wall. This evidence alone would not, how- 
ever, be sufficient for establishing the genus as one of the hyaline groupp 
since d'Orbigny included different and distinct types in his series. 
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RMzopodal Genera Webbina aT~d Vitriwebbina. 329 

genus (see the Stricklandian Rules for Zoological Nomencla- 
tin'e, § 5). 

Amongst those arenaceous Foraminifera which can without 
hesitation be assigned to |Vebblna irregularis (for it is quite 
permissible to assume that d'Orbigny's original specimens 
were arenaceous from tile description) we can mention two. 
H~usler figured a specimen in 1882 ~ fronl tile Swiss Jurassics 
which consisted of two chambers~ one of which was broken; 
but the test, when complet% would show the characters of the 
original type species~ as far as concerns tile contour and 
arrangement. The specimen from the Carboniferous Lime- 
stone of the north of England which ttowchin figured in 
1888 1" is another example about which there is no doubt as 
to its arenaceous character;  and in this case the specimen 
possesses as many as eight chambers. 

The above is by no means exhaustive of the recorded 
occurrences of the adherent organisms referred to ~rebbina or 
the allied group of 7'rochamrnina; but it is presumed that 
enough has been given to show the amount of obscurity in 
which the genus Webbina Ires hitherto been involved. For 
further references consult Sherborn's ' index to the Genera 
and Species of tile Foraminifera, '  under Webbina and Tro. 
chammina. 

Many of the genera of the Foraminifera separated by the 
difference in the type of shell-structure mentioned at the 
beginning of this paper arc found to agree with one another 
in their external ibrm alone. These are referred to as iso- 
morphous genera. There at% howeve b certain genera which 
at first sight possess isomorphous characters~ but which on 
careful examination show differences which were before 
unsuspected; and this is the case with the genera Webbina 
and Vitriwebbina. 

It is now proposed to show~ by the light of many perfect 
specimens which have been recently obtained from the chalk, 
and the gault of Folkeston% that the test of the arenaceous 
Webbina is not isomorphous with the hyaline Kitriu~ebbina, 
all;hough specimens of tile tatter~ as they are usually ibaudj 
are externally comparable with the former. 

The test of Webbina~ as defiued by Brady in his classifica- 
tion of the Foraminifera in the Report on the t Challenger'  
specimens (p. 66)~ is as ibllows : - - "  Adherent: consisting 

* H/iusler, R, '~ A_dditional Notes on the TroehamrMnt* of the Lower 
Malta of the Canton Aargau, including Webbina and Hormosina," Ann. 
& May. Nat. Hist. ser.,, 5, vol.., x. 188"2," p. 3o3," pl. xv. fig'. 15. 

J" Howchin, W., Addmons to the Knowledge of the Carboniferous 
Foraminifera," Journ. Roy. Mier. Soe. ]888, p. 539, pl. ix. figs. 16~ 17. 
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330 Mr. F. Chapman on the 

either of a single tent-like chamber or of a number of such 
chambers connected by adherent stoloniferous tubes." The 
structure of the test as belonging ~o the Trochammfninee is 
" th in :  composed of minute sand-grains incorporated with 
calcareous or other inorganic cement~ or embedded in a 
chitinous membrane ;  exterior smooth~ often polished; in- 
terior smooth or (rarely) reticulated ; never labyrinthic." 

When a thin vertical section of the test of Webbina clavata~ 
P. & J.~ is examined under a low power of the microscope 
the general form of the test is seen as in fig. 1. The cavity 

Fig. 1. 

Vertical section of the test of Webbina clavata attached to a piece of 
Gasteropod shell. X 30. 

of the shell is always undivided 7 whereas in many of the 
linear-shaped Nubec~darive the embryonic or primordial 
chamber shows a partial or complete septation~ somewhat 
after tile manner of the 51ilioline commencement of an Articu- 
lina. This character is shown in the figm'es of" Nubecularia 
tibia fl'om the clay (Liassic) of Chellaston which illustrate a 
paper by Professors Jones and Pa rke r* .  I t  will also 
presently be shown that Vitriwebbina often exhibits a poly- 
morphine septation in its initial segment, and this can only 
be seen in the specimens which have the early chambers 
preserved from in jury~ and is usually met with in organisms 
which have affixed themselves in a recess of the stone to 
Which they are attached ~'. Vitriwebbina thus shows an 

* Jones, T. R ,  and Parker~ W. K., "On some Fossil Foraminifera 
from Chellaston, near Derby," Quart. Journ. Geol. Soc. vol. xvi. 1860, 
p. 455, pl. xx. figs. 49-51. 

"~ It  may here be pointed out that some perfect specimens are met 
with which do not show any septate commencement ; so that it is ox- 
tremely probable that we have two types, one of an embryo and the other 
of a simple bud~ according to the alternating series of generation in the 
Foraminiibra. 
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RMzopodal Genera Webbina and Vitriwebbina. 331 

affinity towards Nubecularia, but not to Webbina in this 
respect. 

That Webblna is a genus closely allied to Trocham- 
mlna is evident when a thin section is examined under a 
high power. Fig. 2 represents a portion of tile test of 

Fig. 2. 

- i x  

Portion of the test of IV. clavata more highly magnified. X 360. 

a recent specimen of W. clavata ; and it shows the arenaceous 
central layer glazed over internally and externally, the 
outer glazing being smoother, more evenly laid~ and paler 
in colour than the inner. The median arenaeeous layer 

Fig. 3. 

Vitriwebbina l~vvis (Sollas). Chalk, Chafing, Kent. × 20. 

averages about "027 millim, in thickness and the inner 
and outer layers about "002 millim, each. There is also 
much chitinous material between the angular sand-grains and 
spicules, and the outer and inner layers of the shell are 
composed of the same substance. The grains of sand average 
• 014 millim, in diameter. 

In the specimens of Vitriwebbina which exhibit the 
secondary septation before referred to the first segment 
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332 On the Genera Webbina and Vitriwebbina. 

resembles an attached PolymorpMna, very like the figure of 
t 9. concava figured by Williamson * and also like the first 
segment of the ~Ra'mullna eervicornis of the Oaul t t .  With 
regard to this latter it appears highly probable that the 
attached Ramulinve and the V~trlwebbince are closely related. 

Fig. 3 is a skelch of a specimen of ~'triwebbina Icevis 
(Sollas) in which tile primordial septation is very distinct. 
This specimen was found attached to a shell-fragment fi-om the 
"Cha lk  detr i tus" of Chafing, Kent,  and probably of Chalk- 
marl age. I t  was substituted for a Gault spectmen during 
the writing of this paper on account of lhe distinctness of the 
septate commencement, although many of the Gault specimens 
are nearly equally good. 

Fig. 4 is a vertical section taken through two of the 
chambers of a Gault specimen of Vitriwebbina tuberculat% 
(Sotlas). Here the tabulation of the shell-wall is clearly see% 

Fig. 4. 

Vertical section of the test of Vitriwebbina tuberculata (Sollas). × 30. 

as well as the superficial tuberculations of clear shell- 
substance. 

In recapitulation, an attempt has been made to show that : - -  
1. Webbina, as a genus, being originally ill-defined, it is 

necessary to follow the definition of the first authorities who 
placed the genus upon a substantial basis, which authors are 
,Jones, Parker, and Brady, 1866. 

2. Those examples of adherent Foraminiferawhieh resemble 
Webbina externally, but which exhibit a tabulate shell-wall, 
should be retained in the genus Vitriwebbina. 

* Williamson, W. C.," On the Recent Foraminifera of Great Britain," 
Ray Society, London, 1858, pl. vi. fig. 151. 

t Geol. Mag. viii. 1892, p. 54, pl. ii. fig. 5. 
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Mr. G. A. K.  Marshall on the Genus Byblia, 333 

3. The typical arenaceous l~ebbin% as far as I am ac- 
quainted with ttmm, havesimple non-septate chambers. 

4. Vitrlwebbina agrees isomorphically with Nubecularia in 
that both may exhibit septa~e commencements. 

5. Vitriwebbina appears to be closely related to Rarnul~na 
(the adherent species of the genus) in having similarly 
septate Polymorphine commencements. 

L.--21otes on the Genus Byblia ( =  Hypanis). 
By GuY K. K.  MARSHALL, F.Z.S.,  F .E .S .  

THE following is the generic synonymy of Byblia : ~  
Byblia, Hiibner, Yerz. bek. Schmott. p. 28 (1816). 
~yblis, Godart, Ene. M6th. ix. p. 327 (1819). 
Hypanis, Boisduval, Faun. Madag. p. 55 (1833). 

Personally [ am quite at a loss to understand the objection 
raised by some entomologists to the recognition of certain of 
I-liibner's genera on the ground that he failed to define them 
properly, seeing that at the same time they are quite prepared 
to accept such Fabrician genera as Lyccen% Colias~ Itesper(a~ 
&c., which at% if anything, even more open to that objection. 
But in the present instance there can be no doubt whatever 
as to what Hfibner meant by his genus Bybl(a, for he cites 
lB. ilithyia, Drury, as its sole representativ% which seems to 
me to be as clear a definition as we can expect under tile 
circumstances. 

A careful examination of the long series of specimens in 
the British Museum~ which are there divided into no less 
than seven specie% has convinced me of the truth of 
Hr.  Roland Trimen's opinion that all the Asiatic and conti- 
nental African forms of B!tblla are referable to a single 
species. Moreover I agree with M. Mabilie in refusing 
specific rank to the Madagascar form~ which, however, I do 
not regard as a mere variety~ but as a subspecies~ taking that 
term to signify a clearly localized variety, which does not 
occur in company with the type-tbrm~ but completely replaces 
it within a defined are% though still exhibiting sufficient 
intergrades linking it to that form to prevent its being re- 
garded as a distinct species~in other words~ a geographical 
race. The following is the synonymy of the single species 
and its various forms "--  

1. Byblia ilithyia (Drury). 
PaTilio illthyia~ Drury, Ill. Ex. Ent. ii. t. xvii. figs. 1 and 2 (1773). 
_Papilio ilithuia, Fabr. Spec. Ins. ii. p. 97 (1781). 
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